Abstract. In this paper, the degree of approximation of function belonging to weighted W (L p , ξ(t)) class by almost matrix summability of its Fourier series has been determined. The main theorem improves all the previously known theorems in this line of work.
Introduction
The concept of convergence and divergence of a series are at common places of analysis. In 1948, Lorentz [6] , for first time, defined almost convergence of a bounded sequence. It is easy to verify that a convergent sequence is almost convergent and the limits are the same [17] . The idea of almost convergence led to the formulation of almost matrix summability method. Bernstein [16] , Alexits [5] , Sahney [3] , Chandra [15] and several others have determined the degree of approximation of a function f ∈ Lip α by (C, 1), (C, δ), (N, p n ) and (N , p n ) means of its Fourier series. Working in the same direction Sahney & Rao [13] and Khan [7] have studied the degree of approximation of function belonging to Lip α and Lip(α, p) by (N, p n ) means an d(N, p, q) mean respectively. After the definition of almost summabilities methods, Qureshi [8, 9, 10] determined the degree of approximation of certian functions by almost (N, p n ) and almost (N, p, q) means. But till now no work seems to have been done to obtain the degree of approximation of function belonging to weighted W (L p , ξ(t)) class by almost matrix summability method of its Fourier series. It is important to note that almost matrix summability method includes as special cases the methods of almost (C, 1), (C, δ), (N, p n ), (N , p n ) and (N, p, q). The weighted W (L p , ξ(t)) class is the generalization of Lip α, Lip(α, p) and Lip(ξ(t), p). In an attempt to make an advance study in this direction, in this paper, one theorem on degree of approximation of function of W (L p , ξ(t)) class by almost matrix summability means of its Fourier series has been established.
Definitions and Notations
If a function f is 2π-periodic and Lebesgue integrable in [−π, π] then its Fourier series is given by
(a n cos nx + b n sin nx).
(def. 5.38 of Mcfadden [12] ). Given a positive increasing function ξ(t) and an integer p > 1, we find (Siddiqui [1] ) that
class coincides with the class Lip(ξ(t), p). We define the norm by
The degree of approximation of f is given by (Zygmund [2] )
where T n (x) is some n th degree trigonometric polynomial. Lorentz [6] has defined: A sequence {S n } is said to be almost convergent to a limit S if Let T = (a n,k ) be an infinite triangular matrix satisfying the Silverman-Toeplitz [13] condition of regularity i.e. n k=0 a n,k → 1, as n → ∞, a n,k = 0, for k > n and n k=0 |a n,k | ≤ M, a finite constant.
Let ∞ n=0 u n be an infinite series such that
A series ∞ n=0 u n with the sequence of partial sums {S n } is said to be almost matrix summable to S provided
uniformly with respect to m where
and (a n,k ) is an infinite regular triangular matrix such that the elements a n,k is nonnegative and non-decreasing with k, A n,τ = τ k=0 a n,n−k , A n,n = 1 ∀n. Seven important particular cases of matrix means are 1. (C, 1) mean, when a n,k = 1 n + 1 ∀k 2. Harmonic means, when a n,k = 1
5. Nörlund means [12] when a n,k = p n−k P n where
We shall use the following notations:
Main Theorem
Quite good amount of works are known on approximation of function belonging to Lipschitz class by almost Nörlund summability means. The purpose of this paper is to determine the degree of approximation of function f ∈ W (L p , ξ(t)) by almost matrix summability means. In fact, in this paper, we shall prove the following theorem:
Theorem. Let T = (a n,k ) is an infinite regular triangular matrix such that (a n,k ) is non-negative and non-decreasing with k, A n,τ = τ k=0 a n,n−k , A n,n = 1 ∀n. If f (x) is 2π-periodic function belonging to the class W (L p , ξ(t)) then its degree of approximation by t n,m = n k=0 a n,n−k n−k+1 n−k+m ν=m S ν i.e., almost matrix means of its Fourier series (2.1) is given by
provided ξ(t) satisfies the following conditions
where δ is an arbitrary number such that q(1 − δ) − 1 > 0, conditions (3.2) and (3.3) hold uniformly in x, and 1 p + 1 q = 1
Lemma
For the proof of our theorem following lemmas are required.
Proof.
|M n,m (t)| = 1 2π n k=0 a n,n−k sin(2m + n − k + 1)(t/2) sin(n − k + 1)(t/2) (n − k + 1) sin 2 (t/2)
Lemma 4.2. Lal [19] : If (a n,k ) is non-negative and non-increasing with k, then for 0 ≤ a ≤ b ≤ ∞, 0 ≤ t ≤ π, and for any n,
where τ = Integral part of
Proof of Theorem
It is well known that vth partial sum S ν of the series (2.1) is given by
Applying Hölder's inequality and the fact that φ(t) ∈ W (L p , ξ(t)), we get
by lemma (4.1) and condition (3.2)
Also, similarly, as above, 
